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Study of migration and safety assessment of aluminum in food contact
aluminum and aluminum alloy materials and articles in China
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Abstract; Objective To analyze aluminum migration in food contact aluminum and aluminum alloy materials and
articles on the Chinese market under different migration test patterns, to discuss the differences in aluminum migration
under different test conditions and product categories. And to assess the exposure risk of aluminum migration in food
contact aluminum and aluminum alloy materials and articles. Methods In migration test, 4% (V/V) acetic acid,
5 g/L citric acid and tap water were selected. The migration test conditions were boiling for 0. 5 h, room temperature for
24 h, and boiling for 2 h. The aluminum migration was detected by inductively coupled plasma atomic emission
spectrometry (ICP-AES). According to the migration test result, extreme hypothesis method was used to evaluate dietary
exposure. Results The migration amount of aluminum in food contact aluminum and aluminum alloy materials and
articles had no obvious regularity in the three migration tests, and the migration amount in 4% ( V/V) acetic acid and
5 g/L citric acid were much higher than that in the artificial tap water. The result of dietary exposure assessment showed
that the estimated dietary exposure of aluminum through aluminum and aluminum alloy products could reach 0. 65 to
51.21 mg/ (kg +- BW - w) and has certain risks. Conclusion It is suggested that the risk of aluminum intake from
aluminum and aluminum alloy materials and articles for food contact is high, so further exposure assessment should be
carried out based on more accurate food consumption data. At the same time, risk management measures should be taken
to control the migration of aluminum, and the migration risk of aluminum should be controlled by means of science

popularization and industry innovation.
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Table 1 Aluminum migration in food contact aluminum and aluminum alloy materials and articles ( mg/kg)
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Figure 1  Migration of aluminum material in different food
simulants under same migration test condition( mean value of

3 migration tests)

RSB T 5 g/ L AT R ) A5/t B % B
Bl ARG 45 ALK, 4% TR (1R B3 %0 XF T
TSP 0 P e i 22 MR 2 B S B 0
iR 2t B A 5 e B, DT S AT S 4 R
Fr o 275 HABE B0 R ML, WL 6 1] | H A 4
FE R IX W2 R AT 5 o/ L A7 B TR AR O R P Tl A
XS & i b RE B i O R R IR, LR BRI
FET 4% LW (R RS o/ LATIRIRAE N
PR £ it B AU ) DA 50 R 68 & 4 bRk Bl R
ORI BB B IE A

(b) 4% ZBR(EF3 ),
2 h

B2 SR R R A B S B T ST A8 1 s
2 TA J5 kA 2

Figure 2 Corrosion of aluminum foil after migration test
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Figure 3 Aluminum migration in the same food simulant
under different migration test conditions ( mean value of

3 migration tests)
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